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3. The patient population, 

intervention, choice of 

comparator(s) and relevant 

outcomes 

3.1 The medical condition  

3.1.1 Pathophysiology 

Acute lymphoblastic leukaemia (ALL) is a rare haematological malignancy characterized 

by the abnormal proliferation and accumulation of lymphoblasts, and represents 

approximately 10% of all leukaemia cases [12-14]. Lymphoblasts are immature cells that 

normally differentiate into white blood cells (WBCs) including B lymphocytes (B-cells) 

and T lymphocytes (T-cells). In ALL, there is an accumulation of malignant, poorly 

differentiated lymphoblasts in the bone marrow, blood and extramedullary sites such as 

the lymph nodes, liver, spleen and central nervous system (CNS) [13, 14].  

ALL cells are fast growing (hence the ‘acute’ nomenclature) and the disease has an 

aggressive course; leukemic cells can quickly accumulate and if left untreated, ALL would 

cause death within a few weeks or months [13-15]. 

In general, ALL occurs in a bimodal age distribution and is most commonly diagnosed in 

people younger than 20 years of age; people over 20 years of age account for 

approximately 45% of ALL cases [16]. The focus of this application is the adult population 

(≥26 years of age).  

One of the most prominent cytogenetic ALL subtypes in adults is Philadelphia-positive 

(Ph+) ALL, an abnormality resulting from a t(9;22)(q34;q11) translocation that results in a 

breakpoint cluster region/abelson murine leukaemia viral oncogene homolog (BCR-ABL1) 

fusion gene and is associated with poor outcomes [17]. 

3.1.2 Pathogenesis  

Adult ALL cases normally develop from precursors of the B-cell lineage with 

approximately ~75% of adults diagnosed with B-cell ALL; T-cell ALL comprises the 

remaining cases [14]. The B-cell ALL population, specifically B-precursor ALL (as opposed 

to mature B-cell ALL also known as Burkitt’s leukaemia), is of interest here. 

The stepwise maturation of B-cells – from haematopoietic stem cells to pro-B cells, pre-B 

cells and finally mature B-cells – is normally a tightly regulated process, controlled 

through the hierarchical activation of transcription factors. In patients with B-cell ALL, 

genetic alterations to the genome result in the disrupted development of B-cells, usually 

through the activation or deactivation of genes that are required to mediate normal cell 
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development [18]. Immunophenotyping allows for detection of several lineage markers 

(ALL blast-cells express a variety of lineage-specific antigens) with positivity for the 

following cell surface markers indicative of B-precursor ALL (among others): CD19, CD20, 

CD22, CD52 and CD79a [19, 20]. Results from two large adult ALL immunophenotyping 

series including more than 500 patients showed that of these antigens, CD19 is most 

widely expressed in B-lineage cells [19]. 

3.1.3 Clinical presentation of ALL 

The clinical presentation of patients with ALL can be non-specific, involving a 

combination of constitutional symptoms and signs of bone marrow failure (anaemia, 

leukopenia and thrombocytopenia) [14]. Common B-precursor ALL symptoms include 

fever, weight loss and night sweats (collectively known as ‘B symptoms’), easy bleeding 

or bruising, fatigue, dyspnoea (difficulty breathing), dizziness, weakness, joint or bone 

pain, and frequent infection [13, 21, 22]. 

Involvement of extramedullary sites can cause additional symptoms such as 

lymphadenopathy (swollen lymph nodes), splenomegaly (enlargement of the spleen) and 

hepatomegaly (enlargement of the liver) [14]. CNS involvement at the time of diagnosis 

occurs in 5–8% of adult patients with ALL and presents most commonly as cranial nerve 

deficits or meningismus [14]. Gastrointestinal involvement may result in abdominal 

swelling or discomfort [13, 21, 22]. 

3.1.4 Patient prognosis 

Adults with relapsed/refractory (R/R) B-ALL have a poor prognosis. If the disease occurs 

in adults the outlook for long-term survival is reduced especially after the age of 45 [23].  

Prognosis is especially poor for primary refractory patients (patients who do not achieve 

remission with front-line therapy) and early relapse patients (patients who have short-

term remission with front-line therapy), as well as patients in whom there are remaining 

signs of disease despite treatment (e.g. minimal residual disease [MRD] positivity) [24-

27].  

The introduction of novel treatments such as biological targeted therapies 

(blinatumomab and inotuzumab-ozogamicin) and tyrosine kinase inhibitor (TKI) 

therapies have been approved in Europe in recent years. However, these have now been 

recommended as standard therapies in Denmark, and the prognosis remains poor for 

adult R/R B-ALL patients. Median OS among patients, not previously treated with 

blinatumomab or inotuzumab-ozogamicin, has been reported to be 4 months, 5.5 

months and 6.2 months for patients offered salvage chemotherapy as next line of 

therapy in TOWER [28], SCHOLAR-3 [29] and INO-VATE trials [7], respectively. Moreover, 

chances of long-term survival are poor with the comparator arm of INO-VATE reporting 

6.5% survival at 36 months. Considering the average age of adult R/R B-ALL adult 

patients is 40‒50 years [28, 30, 31], this disease is severely reducing people’s life 

expectancy. 
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Extramedullary disease, n (%) 7 (11) 9 (11) NR 

Primary refractory, n (%) 17 (27) 21 (26) NR 

Salvage 

phase, n (%) 

1 11 (17) 12 (15) 102 (63) 

2 23 (37) 30 (37) 59 (37) 

>2 29 (46) 39 (48) NR 

Prior allogenic SCT, n (%) 24 (38) 29 (36) 31 (19) 

Prior autologous SCT, n (%) 2 (3) 3 (4) 1 (1) 

Duration of first remission <12 

month, n (%) 

20 (32) 26 (32) 106 (65) 

Abbreviation: CD, cluster of differentiation; ECOG, Eastern Cooperative Oncology Group; ITT, intention to treat; 

mITT, modified intention to treat; N, number; NR; not reported; Ph, Philadelphia; SCT, Stem Cell 

Transplantation; T, translocation; uL, microliter. Notes: *number of prior line reported.  

Several differences are observed across populations in the trials: 

• Proportion of patients with Ph+ disease were 17% in INO-VATE (for the SoC 

treatment arm) and 25% in ZUMA-3 (for both ITT and mITT population) 

• Proportion of patients with more than two prior lines of therapy (and thus in 

salvage phase >2) were 0% in INO-VATE (due to eligibility criteria) and 46–48% 

in ZUMA-3 (depending on analysis set) 

• Proportion of patients with prior allogenic SCT and autologous SCT was 19% and 

1% respectively in INO-VATE. In ZUMA-3, the proportion of patients with prior 

allogenic-SCT ranged from 36-38% (depending on the analysis set) while the 

proportion of patients with prior autologous SCT ranged from 3-4% (depending 

on the analysis set). 

• Proportion of patients with duration of first remission <12 months was 32% in 

ZUMA-3 (for both ITT and mITT population) and 65% in INO-VATE (for the SoC 

treatment arm) 

• Proportion of patients with bone marrow blasts ≥ 50% at baseline ranged from 

59–65% in ZUMA-3 (depending on analysis set) to 70% in INO-VATE (for the SoC 

treatment arm) 

6.1.3 Comparability of the study population(s) with Danish patients eligible for 

treatment 

It is expected that the study population from ZUMA-3 will match late-stage R/R B-cell 

precursor ALL patients seen in Danish clinical practice. For Danish context of median age 

and gender division, the national patient register (avanceret udtræk) was used to extract 

the number of observations in 2021-2023 [82]. Please note, the number of observations 

does not account for patients shifting age groups, hence the data presented has the 

underlying assumption that the number of patients changing age groups between two 

visits are the same across all adults (age groups and gender). 
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30 months 

36 months 

Reverse KM median follow-up time for RFS, 
months (95% CI) a 

KM estimates of RFS rates in patients with OCR, % (95% CI) 

12 months  

18 months  

24 months  

36 months  

KM estimates of RFS rates in patients with CR, % (95% CI)  

12 months  

18 months  

24 months  

36 months  

KM estimates of RFS rates in MRD negative patients, % (95% CI)  

12 months  

18 months  

24 months  

36 months  

KM estimates of RFS rates in MRD positive patients, % (95% CI)  

12 months  

18 months  

24 months  

36 months  

Abbreviation: allo-SCT, allogeneic stem cell transplant; CI, confidence interval; CR, complete remission; CRi, 

complete remission with incomplete haematological recovery; KM, Kaplan–Meier; ITT, intent-to-treat; mITT, 
modified intent-to-treat; NE, not estimable; RFS, relapse-free survival. Notes: Percentages are based on the 

number of patients in ITT population and mITT population respectively. RFS is defined as the time from the 

enrolment date to the date of relapse or death from any cause. Patients who received brexu-cel but did not 
achieve CR or CRi as the best overall response and patients who were enrolled but not dosed are counted as 

events on the enrolment date. ‘+’ indicates censoring. * Reverse KM median follow-up time is calculated as the 

reverse of the time-to-event analysis definition. Source: ZUMA-3 26+ years 33M table figure listings (data on 

file).[65]  
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7. Comparative analyses of 

efficacy  

7.1.1 Differences in definitions of outcomes between studies 

As described in section 3.7, OS and PFS/RFS outcomes were of interest for the indirect 

treatment comparison, with definitions aligned to those used in ZUMA-3. However, 

definitions were found to vary across trials which was a key component of the feasibility. 

Conversions between the survival outcomes (RFS in ZUMA-3 and PFS in INO-VATE), were 

conducted prior to analyses, in order to provide comparable EFS estimates. RFS in ZUMA-

3 was defined as the time from date of enrolment to date of disease relapse or death 

from any cause. Patients not meeting the criteria for relapse by the analysis data cut-off 

date were censored at their last evaluable disease assessment date. Patients who had 

not achieved complete remission (CR or CRi) at the analysis data cut-off were evaluated 

as having an RFS event at Day 0. For comparability, the EFS for the comparator was 

based on a publication [84] (referred to as ‘sensitivity PFS’ by the authors) since the 

definitions matched the one in ZUMA-3: time from randomization to earliest of death 

due to any cause, PD (objective progression, relapse from CR/CRi), or date of 

randomization for patients who did not achieve CR/CRi per investigator’s assessment.  

The EFS survival Kaplan-Meier curve for the comparator arm after the conversion, can be 

seen in Figure 11. Final outcomes reported were therefore OS and EFS.  
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effective to salvage chemotherapy. Figure 21 illustrates the cost-effectiveness probability 

at different willingness-to-pay (WTP) thresholds.  

13. Budget impact analysis 
The purpose of the budget impact analysis is to estimate the budgetary impact of 

recommending Tecartus© in R/R B-ALL. The budget impact is estimated per year in the 

first five years after the recommendation of Tecartus©. The budget impact analysis 

compares the expenditures in the scenario where Tecartus© is recommended as a 

possible standard treatment and the scenario where Tecartus© is not recommended as 
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Appendix C. Comparative analysis of efficacy  
In the absence of an RCT featuring brexu-cel that can be connected to other RCTs of relevant comparators in a network, it is not feasible to perform an anchored indirect 

treatment comparison (i.e. an NMA) to evaluate the comparative efficacy of brexu-cel versus interventions considered SoC; therefore, alternative methods were used. 

Unanchored indirect comparisons were the only means by which to estimate the relative treatment effects between brexu-cel and the SOC interventions given the non-

randomized design of ZUMA-3. In the context of unanchored indirect comparisons, the simplest means to evaluate the relative treatment effect based on two trials not connected 

by a common comparator is to ‘naïvely’ compare the reported absolute treatment effects from each trial without adjusting for any between-trial differences. This is presented in 

section 7 and outlines the base case analysis in this application. It is possible to adjust for between-trial differences, primarily in terms of the patient characteristics, to reduce the 

potential bias in the treatment effect estimates inherent in a naïve indirect comparison. It is easier to justify an assumption of the conditional constancy of relative treatment 

effects, which implies the observed effect at some covariate value is the same in both populations. The most appropriate methodology to adjust for between-trial differences 

depends on the availability of individual patient data (IPD) for each trial. IPD for the comparator treatments is often not available, and therefore the comparative analyses tend to 

be limited to trial-level aggregate data (AD). For ZUMA-3 evaluating the efficacy of brexu-cel, there was access to IPD; however, for comparator studies evaluating SOC, only 

summary (i.e. AD) information was available. In this context, it was possible to adjust for between-trial differences in the distribution of patient factors that may have influenced 

the outcome and/or treatment effects using a population-adjusted indirect comparison (PAIC). MAIC reflects a method for PAIC, which uses the IPD from the index intervention 

(i.e. brexu-cel) and AD for the trials of the comparator treatments to weight the IPD to match the ‘target population’ as defined by the populations in the AD trials[97]. Initially, a 

logistic propensity score model is used to estimate weights for the IPD from the index trial so that the weighted mean baseline characteristics matched those observed for the 

target population. These weights are then applied to the index treatment to predict the observed outcomes in the target population. Guidelines for these methods have been 

developed by the Decision Support Unit commissioned by the National Institute for Health and Care Excellence (NICE) given that these methods are often used in the context of 

HTAs[98]. 

Given the evidence available, an unanchored comparison of the absolute effects was performed, reported for brexu-cel and salvage chemotherapy (without adjustment for any 

between-trial differences) in section 7, followed by an MAIC acting as complementary analysis (with adjustment for between-trial differences in baseline patient characteristics) 

described in this Appendix. 

C.1 Statistical analysis 
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The MAIC was conducted in several steps. The first step was to conduct a feasibility assessment to determine the degree of overlap in study designs and populations and the 

extent that it is possible to generate unbiased comparisons. In the next step, outcomes in the IPD for ZUMA-3 were redefined to match the outcomes definitions of the AD 

comparator trial. A logistic propensity score model was used to estimate weights for the IPD such that the weighted mean baseline characteristics of interest for the population in 

ZUMA-3 matched those reported in the comparator trial. These above steps resulted in a ZUMA-3 IPD dataset with a weighted trial population that matched those of the 

comparator trial of interest for the included covariates. Using these weights, outcomes for brexu-cel were predicted for the population in the comparator trial by reweighting the 

observed outcomes from ZUMA-3. Treatment comparisons were then conducted across the balanced trial populations. 

Weighting model 

With MAIC, a propensity score weight was used to adjust for differences between the population in the IPD from ZUMA-3 and the populations in the AD comparator trial. The 

estimation of these propensity weights was complicated by the lack of IPD in the comparator trial; a modified likelihood reweighting approach was employed which estimated 

weights wi from a logistic regression model: 

log(𝑤𝑖) =  𝛼0 + 𝜶1
𝑇𝑿𝑖 (1) 

for each patient i, with covariates Xi, in the index trial set. Standard regression techniques could not be employed to generate these weights due to the unavailability of IPD for the 

comparator trial (i.e. only aggregate level summaries of covariates were available). Following the NICE recommendations, the method of moments approach outlined in 

Signorovitch et al,  was used to balance the mean covariate values across populations [97, 99]. The weights were obtained by minimizing  ∑ exp ( 𝜶1
𝑇𝑿𝑖)

𝑁
𝑖=1 . 

The weighting scheme was defined based only on the covariates and was therefore independent of the outcome. All treatment comparisons were conducted on the appropriate 

scale of the outcome, as the comparisons assumed additivity [98]. 

Assessment of weights 

The validity of an MAIC model depended upon the overlap between the IPD and the AD population. When there was little overlap between the populations, the estimates were 

heavily influenced by relatively few individuals. Therefore, it was important to evaluate the distribution of the patient characteristics and the effect of the weighting to assess the 

appropriateness of the weights. 

The weights were first rescaled relative to the unit weights of the original dataset based on sample size (N), which facilitated the interpretation of the distribution of weights:  
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𝑤𝑖̃ =  
𝑤𝑖𝑁

∑ 𝑤𝑖
𝑁
𝑖

 (2) 

Patients with rescaled weights greater than one provided more information when matched to the target population than they did in the index population, and vice versa for 

patients with weights less than one.  

Histograms of weights provided a means to assess the variability in the weights, as well as the amount of information provided by each patient after reweighting. Plots of the 

weights versus outcomes further illustrated the influence that heavily (or lightly) weighted patients have on the estimated outcomes.    

A measure of the extent of overlap is represented by the effective sample size (ESS)[97] 

ESS =  
(∑ 𝑤𝑖)𝑁

𝑖=1
2

∑ 𝑤𝑖
2𝑁

𝑖=1

 (3) 

ESS is an adjustment of the sample size that accounts for the weighting of the observations, and the resulting correlations between estimated responses. As with the typical 

sample size, a large value is preferable to a small value, as the larger sample contains more information. 

Prediction of outcomes in the index trial for the target population 

Outcomes for brexu-cel were predicted for the target population by reweighting the observed outcomes from ZUMA-3. A simple weighted average outcome was defined as: 

Y(𝑇)
̂ =  

∑ 𝑌𝑖(𝐼)𝑤𝑖
𝑁
𝑖=1

∑ 𝑤𝑖
𝑁
𝑖=1

 (4) 

where Y(𝑇)
̂  is the estimated mean outcome in the target population, 𝑌𝑖(𝐼) is the observed outcome for individual i in the index population, wi is the weight for individual i, and N is 

the number of individuals in the index trial.  

Between-trial comparisons 

Treatment comparisons were then made based on differences between the weighted averages from ZUMA-3 and the observed outcome from the AD trial evaluating the 

comparator in the target population.  
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Treatment effect differences were then calculated as:  

∆̂(𝑇)=  𝑔(𝑌̅(𝑇)) −  𝑔(𝑌̂(𝑇)) 
(5) 

where 𝑌̅(𝑇) is the observed treatment effect in the target population, 𝑌̂(𝑇) is the estimated effect of the index treatment in the target population (as defined above), and Δ 

represents the estimated relative treatment effect in the target population. The g() represents the link function that transforms outcomes to the scale of interest.  

The variance of the estimate of Δ can be calculated as the variance of a linear combination. As the estimated treatment effect is based on weights which are themselves estimated, 

it is important to account for the variability inherent in the weighting procedure.  

There are a number of sources of variability that lead to uncertainty in estimates based on MAICs. Sampling variation is present in both populations, and there is uncertainty due 

to the imbalance of covariates. The sampling error is unavoidable but is properly carried through all steps of the analyses. The MAIC weighting procedure accounts for the 

imbalances in covariate distribution by virtue of the size of the weights that are produced. Large imbalances lead to more varied weights. The use of robust ‘sandwich estimators’, 

which are empirically derived estimates of the variance, accounts for the uncertainty in the estimation of the weights. These estimators account for the uncertainty in the 

weighting, and thus provide a more accurate estimate of the true variability. 

A weighted Cox proportional hazards model was fitted to estimate a hazard ratio (HR) of brexu-cel versus the comparator treatment, in a population similar to the target 

population from the relevant trial. Standard modelling considerations were applied to these estimates; specifically, the assumption of proportional hazard was assessed. This was 

accomplished visually, with plots of the log cumulative hazards and Schoenfeld residuals, as well as with the Grambsch and Therneau test.  

C.1.1 Selection of covariates for propensity score 

A list of potentially relevant prognostic factors for inclusion in the MAIC was first compiled, which clinical experts were then asked to assess the relative importance of during 

interviews conducted by Maple. Before attempting to rank the characteristics based on the expert feedback, those that were not reported in ZUMA-3 and INO-VATE were 

removed from consideration. An initial ranking of the remaining factors from 1 to 14 was then constructed based on the scores and comments provided by the individual expert in 

terms of their prognostic significance. Of these 14 factors, nine factors with data available were considered to be relatively important by the clinicians and were explored for 

adjustment: primary refractory, duration of first remission <12 month, prior stem-cell transplant, age at baseline, performance status at baseline, salvage status, bone marrow 

blast at screening, complex karyotype and Philadelphia chromosome status. In cases where the algorithm used to estimate the weights did not converge, this ranking formed the 

predetermined order that variables could be removed in a stepwise fashion until convergence was achieved. It is, however, challenging to evaluate the appropriate number of 



 

 

123 

 

variables to adjust for in an MAIC since every extra covariate reduces the ESS and increases the associated uncertainty.[100] Phillippo et al, 2019 identified 16 MAICs included in 

health technology appraisals for NICE in oncology between 2010 and 2018.[100] These studies adjusted for a median of six covariates. Of the nine studies that reported ESS, the 

median was 80.0 (range: 4.0 to 335.5), with a median reduction in ESS from the original sample size of 74.2% (range: 7.9 to 94.1%).[100]  

The aim was to have an inclusive model in order to minimize potential bias. In the original analysis (without the ZUMA-3 age restriction), the most inclusive model that achieved 

convergence as well as those with reduced number of variables were explored. Reductions in the ESS were not substantial when bone marrow blasts at screening, complex 

karyotype, and Philadelphia chromosome were excluded from the models sequentially; however, when salvage status was excluded, the ESS improved significantly. Given salvage 

status was an important clinical covariate to adjust for based on expert opinion and differences in the external trials, it was decided to include salvage status as well as all other 

variables in the estimation of weights given the minimal impact of the other variables on ESS. In this age subgroup analysis (including only ZUMA-3 patients aged >25 years), the 

same models as the original analysis were used to derive weights. Of note, the comparator study did not report publish separate outcomes and relevant covariates for the 

subgroup of patients aged >25 years. Therefore, outcomes and covariates of the comparator study was based on the overall study population (≥18 years of age). 

C.1.2 Digitizing Kaplan-Meier curves and reconstructing individual patient data 

In order to perform the different analyses regarding OS and EFS, the reported KM curves for the relevant SOC intervention was digitized (DigitizeIt; http://www.digitizeit.de/) and 

the number of patients at risk over time were extracted where reported. The algorithm proposed by Guyot et al, 2012 was applied to reconstruct the IPD which were used in the 

estimation of relative treatment effects [101].  

C.1.2.1 Unanchored matching-adjusted indirect comparison 

In order to perform the MAIC, a logistic propensity score model was created to estimate weights for the individual patients in ZUMA-3 such that the weighted baseline mean of 

select characteristics matched those observed for the population in INO-VATE. The methods used to select the covariates for the propensity model is in C.1.1 .If a certain covariate 

was not reported in ZUMA-3 or INO-VATE, it was excluded from the MAIC.  

Using weights defined as in Equation (1) provides an estimate of the treatment effect that would be observed in a population similar to the population in INO-VATE. The relative 

effect of brexu-cel versus the comparator was calculated as the adjusted HRs in the MAIC. HRs estimated by means of a Cox proportional hazards model based on the weighted 

IPD from ZUMA-3 and the reconstructed IPD from the published KM curves from INO-VATE. Treatment effects of interest were expressed with point estimates and 95% CIs. The 

ESS for the comparisons isreported in Table 19. 
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Appendix D. Extrapolation  

D.1 Extrapolation of OS 

D.1.1 Data input 

Patient-level data from ZUMA-3 trial on ITT population (45-month data cut) for brexu-

cel, and pseudo-IPD generated using the algorithm described by Guyot et al. [85] based 

on available Kaplan-Meier plots and event information for salvage chemotherapy from 

INO-VATE trial were used for OS extrapolation. 

D.1.2 Model 

D.1.3 Proportional hazards 
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D.2.6 Evaluation of hazard functions 
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Hypocalcemia 15 (10.5) 5 (3.5) 4 (2.8) 1 (0.7) 

Tachycardia 16 (11.2) 1 (0.7) 2 (1.4) 0 (0) 
†Data are n (%) and represent the safety population (data cut-off: January 4 2017). All-cause adverse events 

with an incidence ≥10% in either of the two treatment arms are shown. Adverse events were graded according 

to the National Cancer Institute Common Terminology Criteria for Adverse Events v3.0. 

‡A clinical site visit conducted in July 2017 (after the clinical database had been locked) confirmed that a fourth 
case of veno-occlusive liver disease/sinusoidal obstruction syndrome had occurred in a patient in the SoC arm. 

This case occurred in March 2013 (approximately 3 months after the patient received the last dose of study 

drug treatment), was not entered on the case report form, and therefore is not included. 

Abbreviations: AE, adverse event; AP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate 

aminotransferase; GGT, gammaglutamyltransferase; InO, inotuzumab ozogamicin; SC, standard of care. 
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Appendix F. Health-related quality 

of life 
No more information to be shared.  
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Appendix H. Literature searches 

for the clinical assessment 

H.1 Efficacy and safety of the intervention and comparator(s) 

The aim of this SLR was to identify and gather comprehensive clinical evidence (efficacy, 

safety, discontinuation and tolerability) about brexu-cel within the relapsed/refractory B-

precursor ALL indication (adult population patients of ≥18 years). As detailed in Table 68, 

Table 69, Table 70, the original clinical SLR search was conducted in March 2019 and an 

update to the same was conducted in November 2024. The searches were performed in 

the following indexed databases: 

• ProQuest* (Medical Literature Analysis and Retrieval System Online [MEDLINE®, 

MEDLINE In-Process], Excerpta Medica Database [Embase®])  

• Embase® (using Embase.com) 

• MEDLINE®; MEDLINE In-Process (using PubMed.com) 

• The Cochrane Library, including the following: 

o Cochrane Central Register of Controlled Trials (CENTRAL)** 

o The Cochrane Database of Systematic Reviews (CDSR) 

• Centre for Reviews and Dissemination (CRD)*** (Database of Abstracts of 

Reviews of Effects [DARE]) 

 

Note: *ProQuest was not used in the SLR update, due to change in syntax owing to which 

original searches could not be replicated. Thus, separate searches were conducted for 

the same database using different sources (Embase and PubMed, including Medline and 

Medline-in-Process) were conducted. **Due to recent changes introduced in the 

CENTRAL library, many unpublished trials registered under clinicaltrials.gov are 

automatically indexed and picked up using the search terms applied to identify the 

relevant published studies. However, clinicaltrials.gov records were only used for 

bibliographic searching to ensure all relevant published trials had been captured and 

identified. This was because it would only give unpublished results (if available), which 

was neither peer-reviewed nor provide a complete evidence base for the published 

literature. ***Since CRD has not updated its database since 2017, it was recommended 

to remove it from the search strategy for the SLR update. 

All databases, excluding CRD, were searched from inception to November 2024 to 

retrieve comprehensive evidence. The CRD database was searched from inception until 

March 2019. The search was not restricted by country, however, limited to the English 

language publications only. 

Conference abstracts from several relevant conference websites were captured in the 

Embase database searches. Additionally, five conferences (2016–2018 in original SLR and 

2022–2024 in SLR update) were searched for relevant abstracts. The following 

conferences were searched: 

• American Society of Clinical Oncology (ASCO) 



































 

 

176 
 

titles/abstracts were screened for eligibility by two independent reviewers. During the 

first selection step, 3,506 publications were excluded. Consequently, 242 full-text 

publications were assessed for inclusion, resulting in 204 exclusions based on the pre-

defined PICOS criteria, leaving 39 publications for data extraction. 

In addition to the database search, a search of conference proceedings identified 1,954 

records, which led to the inclusion of 27 conference abstracts for data extraction. A 

review of the five most recently published and relevant systematic reviews resulted in an 

additional 3 publications being included, while hand searches yielded 2 more articles. 

This led to extraction of 44 unique studies from 71 included reports.  

The clinical SLR update identified a total of 1,892 records from three biomedical 

databases—Embase, MEDLINE, and Cochrane—using the search strategies outlined in 

Table 72, Table 73, and Table 75. Deduplication resulted in 1,360 titles/abstracts being 

screened by two independent reviewers. A total of 397 trials were retrieved from trial 

registers. Title and abstract screening led to exclusion of 1,070 publications and 396 

trials. Out of 291 reports, one was not retrieved, resulting in 290 records, which were 

thoroughly reviewed by two independent reviewers using full-text articles to confirm 

their inclusion. Of these, 207 were excluded based on the pre-defined PICOS criteria (see 

Table 77) resulting in inclusion of 82 publications and one trial. Grey literature from 

relevant conferences, and bibliographic search within relevant SLRs led to inclusion of 12 

records (nine conference abstracts and three from bibliography). Therefore, a total of 95 

records were included for 67 unique studies in the SLR update.  

Based on the original SLR and the SLR update, a total of 166 reports (71 from the original 

SLR and 95 from the SLR update) were included in the review. Of these 166 reports, 103 

unique studies were identified. 

Of these 103 studies, two were considered relevant for use in this submission. The 

studies are described in Table 78.
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H.1.5 Unpublished data  

N/A 

 

  



 

 

198 
 

Appendix I. Literature searches 

for health-related quality of life 

I.1 Health-related quality-of-life search 

The aim of this SLR was to identify and gather comprehensive HRQoL evidence (including 

utility, disutility and decremants) about brexu-cel within the relapsed/refractory B-

precursor ALL indication (adult population patients of ≥18 years). 

 

As detailed in Table 82 and Table 83, the original economic SLR search was conducted In 

March 2019 and an update to the same was conducted in November 2024. The searches 

were performed in the following indexed databases: 

• ProQuest* (MEDLINE®, MEDLINE In-Process, Embase®)  

• Embase® (using Embase.com) 

• MEDLINE®; MEDLINE® In-Process (using PubMed.com) 

• The Cochrane Library, including the following: 

o CENTRAL**  

o CDSR 

• CRD*** (Health technology assessment [HTA] database, National Health Service 

Economic Evaluation Database [NHS EED]) 

 

Note: *ProQuest was not used in the SLR update, due to change in syntax owing to which 

original searches could not be replicated. Thus, separate searches were conducted for 

the same database using different sources (Embase® and PubMed®, including Medline® 

and Medline-in-Process), in the SLR update. **Due to recent changes introduced in the 

CENTRAL library, many unpublished trials registered under clinicaltrials.gov are 

automatically indexed and picked up using the search terms applied to identify the 

relevant published studies. However, clinicaltrials.gov records were only used for 

bibliographic searching to ensure all relevant published trials had been captured and 

identified. This was because it would only give unpublished results (if available), which 

was neither peer-reviewed nor provide a complete evidence base for the published 

literature. ***Since CRD has not updated its database since 2017, it was not used in the 

SLR update. 

All databases, excluding CRD, were searched from inception to November 2024 to 

retrieve comprehensive evidence. The CRD database was searched from inception until 

March 2019. The search was not restricted by country, but searches were limited to the 

English language. 

Conference abstracts from several relevant conference websites were captured in the 

Embase database searches. Additionally, five conferences (2016–2018 in original SLR and 

2022–2024 in SLR update) were searched for relevant abstracts. The following 

conferences were searched: 
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I.1.2 Quality assessment and generalizability of estimates 

N/A 

I.1.3 Unpublished data  

N/A 
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Appendix J. Literature searches for 

input to the health economic model 
N/A, no SLR was performed for additional inputs to the health economic analyses. 






